SUMMARY Total urinary catecholamines and plasma free fatty acids (FFA) were estimated serially in 50 patients with myocardial infarction (A) and in 27 cases of angina (B). A group of 24 normal healthy subjects (C) were also studied as controls. Catecholamines were significantly high (p < 0 001) in group A in the first 48 hours after infarction as compared to group C. Group B did not show significant variation from the normals (C). FFA also tended to increase only in group A in the first 48 hours. Both the parameters had returned to normal by 72 hours. The significance of the findings is discussed.
SUMMARY Total urinary catecholamines and plasma free fatty acids (FFA) were estimated serially in 50 patients with myocardial infarction (A) and in 27 cases of angina (B) . A group of 24 normal healthy subjects (C) were also studied as controls. Catecholamines were significantly high (p < 0 001) in group A in the first 48 hours after infarction as compared to group C. Group B did not show significant variation from the normals (C). FFA also tended to increase only in group A in the first 48 hours. Both the parameters had returned to normal by 72 hours. The significance of the findings is discussed.
Considerable interest has been shown lately in the role of catecholamines and free fatty acids (FFA) in ischaemic heart disease. These have been characterised as important prognostic indicators of the severity of myocardial damage (Oliver et al., 1968; Januszewicz et al., 1968; Hayashi et al., 1969; McDonald et al., 1969; Taylor et al., 1969; Rutenberg et al., 1969) . These biochemical measurements probably reflect generalised metabolic response to the stress of ischaemia. Cases of myocardial infarction and ischaemia without infarction (angina) differ primarily in the extent and degree of damage to the heart. The pathogenesis in both these clinical entities is apparently the same. The possible significance of catecholamines in the development of angina has been reviewed by Black and Prichard (1973) . It is widely assumed that angina follows an imbalance in the oxygen supply and demand. Catecholamines increase demand by raising heart rate and force of contraction of the heart and by stimulating cardiac metabolism, commonly referred to as an oxygenwasting effect (Sarnoff et al., 1965) . For example, the effect of raised FFA levels after isoprenaline infusion is to raise myocardial oxygen consumption significantly more than the effect of heart work alone (Mj0s, 1971 Diagnosis was based upon the typical history, electrocardiographic findings, and enzyme estimations (Lawrie et al., 1967) . Cases with diabetes mellitus, hypertension or any endocrine disorder were excluded from the study. A fasting blood sample was collected from the antecubital vein immediately after admission (day 1) and then on the morning of days 2, 3, and 14 in hospital. Free fatty acids (FFA) were estimated by the method of Trout et al. (1960) .
Twenty-four-hour urine samples were collected 1037 Subhash C. Sharma for estimation of urinary catecholamines on days 1, 2 and 3 in hospital. Each subject was given a marked container in which to void urine. Hydrochloric acid and ascorbic acid were used as preservatives. Total urinary catecholamines (free noradrenaline plus adrenaline) excretion was estimated by the trihydroxyindole method of Anton and Sayre (1962) .
Results
The mean ages of the subjects were 56-6, 54 9, and 50 3 years in groups A, B, and C respectively. The values and results of statistical analysis are given in the Table. Group A showed a significant increase in catecholamine excretion on the day of the acute episode as compared to groups B and C. The excretion rate gradually decreased thereafter.
Catecholamines in group A were still high (p < 0-001) on the second day as compared to group C and reached near normal levels by the third day. Group B, on the other hand, showed no significant difference from group C during the first three days of the acute episode. FFA in group A also showed a rising trend. Values were maximum on day 1. Patients with AMI (group A) showed significantly high FFA on the first two days as compared to groups B and C. No such rise was observed in group B patients.
Discussion
The increased excretion of catecholamines is probably part of the stress reaction associated with infarction and its complications, the source being adrenal glands and sympathetic nerve endings. Stimulation of these may occur reflexly from stretch sensors in the left atrium, or from various chemoreceptors and/or skin temperature sensors (Lancet, 1969; Rosenbaum and Doyle, 1970) . The FFA are increased by the catecholamines and may be deposited as triglycerides in the heart or utilised for intracellular respiration via the citric acid cycle.
The present study reveals an increase in catecholamine excretion during the first 48 hours of infarction as compared to the normals. No such rise was noted in patients with angina. von Euler and Hellner (1952) postulated that the increased urinary excretion of catecholamines points to heightened sympathoadrenal activity, such as occurs in conditions of stress. This, however, depends on the renal flow. In a previous study, for example, patients with uncomplicated infarcts had higher urinary catecholamines than the patients with complications, since the latter group had a decreased renal flow (Klein et al., 1968; Januszewicz et al., 1968) . Hayashi et al. (1969) reported increased urinary catecholamine output in the first 48-72 hours after infarction and are in agreement with our results. Experimental studies in dogs have revealed that the infarcted myocardium loses its catecholamines within the first 24 hours (Hayashi et al., 1969) . In addition, Gertler et al. (1970) reported that the depletion of catecholamines from human papillary muscle correlated with the degree of failure. We did not find any significant increase in catecholamine excretion in cases of angina (group B) although they were also under appreciable stress associated with pain and worry. Our findings accord with those of Rosenbaum and Doyle (1970) , who also reported that catecholamine excretion was unchanged in patients who suffered chest pain without infarction.
The rise noted in FFA in our patients with infarction was not very high. A rising trend in general tended to follow the catecholamine excretion pattern. The level of FFA not only reflects the increased levels of catecholamines but may also adversely affect the clinical course (Oliver et al., 1968) . It has been shown that FFA depress hypoxic myocardium (Henderson et al., 1970) and may also be associated with serious chemical arrhythmias, although they 
